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(54) CONDUCTIVE BALL MOUNTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a conductive ball 
mounting device which can collectively mount conductive 
balls on a plurality of works at a high speed with high 
accuracy. 

SOLUTION: After works 1 are placed on many hole sections 
3 formed on a carrier 2, the works 1 are positioned in both 
the X- and Y-directions by pressing the two side faces of the 
works 1 against the two internal side faces of the hole 
sections 3 by moving the works 1 in the X- and Y-directions 
while the works 3 are raised by means of a supporting 
section 10. Then, after the positions of the works 3 are 
recognized with a camera 33, conductive balls 32 held by 
means of a plurality of sucking sections 31 of a mounting 
head 30 are collectively mounted on the pads of the works 1. 
When the machining accuracy of the internal side faces of 
the hole sections 3 is secured, the works 1 can be positioned 
accurately and the conductive balls 32 can be mounted 
collectively on the works 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim] 

[Claim 1] The pore holding a work raises and raises from a lower part in support of the formed carrier 
and two or more works held at these pores. A means, A move means to press the side face of a work 
against the medial surface of a pore, and to position a work by moving relatively this work that raises 
and was lifted with the means to the aforementioned carrier, Loading equipment of the conductive 
ball characterized by having the loading head which carries a conductive ball collectively on two or 
more positioned works. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment of the 

conductive ball which carries a conductive ball in a work. 

[0002] 

[Prior art] The technique using a conductive ball as technique of manufacturing the works with a 
bump, such as a flip chip, is learned. This technique holds two or more conductive balls on a loading 
head, carries this conductive ball on the pad of works, such as a chip and a substrate, bundles up two 
or more conductive balls in one loading head, and has the advantage in which it can carry in a work. 
[0003] It is necessary to carry a conductive ball correctly without the position gap on the pad of a 
work. For this reason, with the loading equipment of the conventional conductive ball, after performing 
the position recognition of the conductive ball held at the pad and loading head of a work using 
recognition equipments, such as a camera, and carrying out position doubling of a conductive ball and 
a pad according to this position recognition result, the conductive ball was carried on the pad. 
[0004] 

[Object of the Invention] However, by the conventional technique, since recognition operation / 
position doubling operation / loading operation described above for every one work was performed, 
the tact time became long and there was a trouble where a production efficiency was very low. 
[0005] Therefore, this invention aims at offering the loading equipment of the conductive ball which is 
high-speed with a sufficient position precision, bundles up a conductive ball, and can be carried to 
two or more works. N , 

[0006] 

[The means for solving a technical problem] The carrier with which two or more pores to which the 
loading equipment of the conductive ball of this invention holds a work were formed, In support of two 
or more works held at these pores, it raises and raises from a lower part. A means, A move means to 
press the side face of a work against the medial surface of a pore, and to position a work by moving 
relatively this work that raises and was lifted with the means to the aforementioned carrier, It had the 
loading head which carries a conductive ball collectively on two or more positioned works. 
[0007] 

[Gestalt of implementation of invention] According to this invention of the above-mentioned 
configuration, by pressing simultaneously against the medial surface of a pore two or more works held 
at the carrier, two or more works can be put in block, it can position correctly, and a conductive ball 
can be carried with a sufficient position precision on the pad of a work. 

[0008] Hereafter, the gestalt of 1 enforcement of this invention is explained with reference to a 
drawing. Drawing 1 is the side elevation of the loading equipment of the conductive ball of the gestalt 
of 1 enforcement of this invention, and drawing 2 is the part plan of this carrier. 
[0009] In drawin g 1 and drawing 2 , 1 is a work and 2 is a carrier. A carrier 2 is a plate form, plane 
view is carried out, two or more pores 3 of four square shapes are formed in the shape of a matrix, 
and the work 1 is contained in the pore 3. As shown in drawing 2 , many pads 4 of a circuit pattern 
are formed in the top of a work 1 . 

[0010] In drawing 1 , a carrier 2 is conveyed by conveyer 5. A conveyer 5 is a belt conveyor and the 
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belt is carried out to pulleys 6 and 7. 8 is a motor which drives a conveyer 5. Each work 1 is 
supported from the lower part in the support section 10 of a table form, respectively. The support 
section 10 is supported by the upper-limit section of a brace 11. The brace 1 1 is ****ed on the 
movable plate 12. Moreover, the movable plate 12 is supported by the rod 14 of the cylinder 13 as a 
vertical-movement means. Therefore, if the rod 14 of a cylinder 13 ****s, a movable plate 12 will 
move up and down and the work 1 on the support section 10 will also move up and down. That is, a 
work 1 lifts the element which attached signs 10-14, and it serves as the means. 
[0011] The cylinder 13 is installed on the bracket 15. The feed screw 16 of the level orientation of X 
is carrying out ** ON to the bracket 1 5. If a motor 1 7 drives and a feed screw 1 6 rotates, along with 
a feed screw 15, the horizontal displacement of the bracket 15 will be carried out in the orientation of 
X, and, thereby, it will carry out the horizontal displacement also of the table 1 0 on a movable plate 
12 or the movable plate 12, and the work 1 in the orientation of X. 

[0012] The guide rail 18 is formed in the inferior surface of tongue of a bracket 15. The slider 19 
makes the fitting of the slide free to the guide rail 18. It shows that a bracket 15 moves this guide rail 
18 and slider 19 in the orientation of X. The slider 19 is supported by the nut 20 and the feed screw 
21 of the orientation of Y is carrying out ** ON to the nut 20. If a motor 22 drives and a feed screw 
21 rotates, along with a feed screw 21, the horizontal displacement of the nut 20 will be carried out in 
the orientation of Y, and, thereby, the horizontal displacement of many elements, such as the movable 
plate 12 on the bracket 15 and the bracket 15, will be carried out in the orientation of Y. As 
mentioned above, the element which attached 22 to the sign 1 5 constitutes the move means to which 
the horizontal displacement of the work 1 is carried out in the orientation of X, or the orientation of 
Y. 

[0013] In drawing 1 , the cylinder 23 is formed in the conveyance way of the carrier 2 by the 
conveyer 5. A carrier 2 stops the front face of the carrier 2 conveyed by reference) and conveyer 5 
to the right in the rod 24 shown with (chain line after the rod 24 of a cylinder 23 has projected to the 
upper part of a conveyer 5 in a rod 24. That is, the cylinder 23 serves as the stopper of a carrier 2. 
Thus, after the carrier 2 has stopped, the rod 26 of the cylinder 25 as a clamp means prepared in the 
method of both sides of a carrier 2 is projected as shown in drawing 2 , it clamps a carrier 2, and 
fixes it to a position. 

[0014] In drawing 1 , 30 is a loading head. The adsorption section 31 is formed in the lower part of the 
loading head 30. the adsorption to which the adsorption section 31 was formed in the inferior surface 
of tongue — vacuum adsorption of the conductive ball 32 is carried out at a hole (not shown) Two or 
more adsorption sections 31 are formed corresponding to the work 1 held at the carrier 2. Moreover, 
the adsorption section 31 carries out vacuum adsorption of two or more conductive balls 32 
corresponding to the pad 4 of a work 1. The horizontal displacement of the loading head 30 is carried 
out in the orientation of X, or the orientation of Y by the means not to illustrate, and it moves up and 
down. The flank of the loading head 30 is equipped with the camera 33 for a recognition. 
[0015] The loading equipment of this conductive ball consists of the above configurations, and 
explains the whole operation below. In drawing 1 , with the rod 26 of a cylinder 25 ( drawing 2 ), it 
clamps and the carrier 2 which carried the work 1 is fixed while it is conveyed by conveyer 5 to the 
right and stops advance in the rod 24 of a cylinder 23. In addition, the support section 10 is leaving 
underneath the conveyer 2 at this time. 

[0016] Next, the rod 14 of a cylinder 13 projects, and the support section 10 goes up and lifts a work 
1 from a lower part (see the work 1 shown with the chain line in drawing 1 ). In the status, a motor 17 
is driven, the support section 10 is moved in the orientation of X, and, thereby, side face A of a work 
1 is made to this ** to medial-surface a of a pore 3, as shown in drawing 2 . Next, a motor 22 is 
driven, the support section 10 is moved in the orientation of Y, and, thereby, side face B of a work 1 
is made to this ** to medial-surface b of a pore 3 (see the work 1 shown with the chain line in 
drawing 2 ). As mentioned above, the orientation of X and the orientation of Y of a work 1 are 
positioned by pressing the two side faces A and B in which a work 1 intersects perpendicularly 
against two medial surfaces a and b the medial surfaces and the pore 3 cross at right angles. If the 
process tolerance of two medial surfaces a and b of the pore 3 of a carrier 2 is secured according to 
this technique, the positioning of the orientation of X of many works 1 and the orientation of Y held at 
the carrier 2 can be put in block, and can be performed with a sufficient precision. Moreover, by 
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making the array of the medial surfaces a and b of each pore 3 the same as that of the array pitch of 
the adsorption section 31, each work 1 is made in agreement with the array of the adsorption section 
31, and can be positioned. Thereby, batch loading of the conductive ball 32 to two or more works 1 is 
attained. 

[0017] Next, a camera 33 is moved to the upper part of one of the works 1, and the position of a 
work 1 is detected by recognizing the characteristic feature section (for example, pad 4) of a work 1 . 
And by moving the loading head 30 in the orientation of X, or the orientation of Y according to this 
recognition result, position doubling of the conductive ball 32 held at the adsorption section 31 is 
carried out to the pad 4 of a work 1. Next, if the adsorption section 31 is raised after dropping the 
adsorption section 31, carrying out the pad 4 coat ground of the conductive ball 32 and canceling the 
vacuum adsorbed state of the conductive ball 32 there, the conductive ball 32 is carried on a pad 4. 
In addition, you may perform a recognition operation to two or more works 1 . 

[0018] If it is made like and the conductive ball 32 is carried above at a work 1, while it will carry a 
work 1 in a pore 3 by making the rod 14 of a cylinder 13 draw and making the support section 10 
leave underneath the carrier 2 and the clamp status of the carrier 2 by the cylinder 25 will be 
canceled, the rod 24 of a cylinder 23 is made to draw below, and a carrier 2 is conveyed to the 
following process. 
[0019] 

[Effect of the invention] According to this invention, by pressing simultaneously against the medial 
surface of a pore two or more works held at the carrier, two or more works can be put in block, it can 
position correctly, and a conductive ball can be carried with a sufficient position precision on the pad 
of a work. 

[Translation done.] 
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